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DESCRIPTION 



LIQUID MEDICINE-MEASURING DEVICE FOR LIQUID 
MEDICINE-INJECTING DEVICE 



The present invention relates to a medical liquid meter for use with a medical liquid 
feeding device with an expandable container to be used in medical fields. 



Heretofore, in medical fields, various medical liquid feeding devices have been developed 
that comprise an expandable container, and a feed duct for feeding to a patient a medical liquid 
discharged from one end of the expandable container. 

For example, Japanese Patent Publication No. 4-36027 discloses techniques related to a 
medical liquid feeding device 40 which comprises a long, approximately cylinder-shaped 
expandable container 41, an inlet port 42 for supplying a medical liquid into the expandable 
container 41 therethrough, and a feed duct 43 for feeding to a patient the medical liquid 
discharged from one end of the expandable container, as shown in FIG. 8. 

This medical liquid feeding device 40 includes an approximately cylinder-shaped stressing 
member 44 disposed inside the expandable container 41. The stressing member 44 has an 
outer diameter greater than the inner diameter of the expandable container 41, and thereby the 
expandable container 41 is slightly stressed in its radial direction by the stressing member 44 in 
the state after it is fixed to the stressing member 44. 

When the medical liquid feeding device 40 is used, an appropriate medical liquid is 
injected or supplied into the device 40 through the inlet port 42 using a syringe or the like. The 
supplied medical liquid is introduced into the expandable container 41 through a check valve 
(not shown) attached to the stressing member 44, and stored in the expandable container 41. 
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The medical liquid pressurized by a contractive force of the expanded expandable container 41 
is then fed to a patient through a hole 46 formed in the stressing member 44 and the feed duct 
43. 

In this medical liquid feeding device 40 equipped with the expandable container 41, a user 
has no other choice but to judge a fed amount of the medical liquid from changes in shape of the 
expandable container 41, and it is difficult for the user to judge the timing of replacement of the 
medical liquid feeding device 40 or the like. For this reason, according to the technique 
disclosed in the Patent Publication 1, a plurality of indicator bumps 47 are provided on the 
stressing member 44 to indicate the state when the expandable container 41 is almost emptied so 
as to serve as means for determining a remaining amount of the medical liquid stored in the 
expandable container 41. The indicator bumps 47 are designed such that they are invisible 
when the expandable container is expanded, and become visible in order from one located closer 
to either one of opposite ends of the stressing member 44 as the expandable container 41 is 
gradually emptied, so as to allow a user to judge a remaining amount of the medical liquid 
stored in the expandable container 41. 

However, the above medical liquid feeding device 40 involve the problem that a remaining 
amount of the medical liquid stored in the expandable container 41 cannot be quantitatively 
determined, because the indicator bumps 47 is capable of doing no more than indicating changes 
in shape of the expandable container 41. 

In this type of simple medical liquid feeding device, it is inappropriate to incorporate a 
complicated measuring mechanism thereinto to quantitatively determine a remaining amount of 
the medical liquid. Furthermore, in a scene where the medical liquid is being fed to a patient, 
it is required to quickly quantify a remaining amount of the medical liquid stored in the 
expandable container. 

In view of the above problems, it is therefore an object of the present invention to provide 
a medical liquid meter for a medical liquid feeding device, capable of quantifying a remaining 
amount of medical liquid quickly and accurately in a scene where the medical liquid is being fed 
to a patient, in a simplified and low-cost structure. 
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DISCLOSURE OF INVENTION 

In order to achieve the above object, the present invention provides a medical liquid meter 
for use with a medical liquid feeding device including an expandable container, an inlet port for 
supplying a medical liquid into the expandable container therethrough, and a feed duct for 
feeding to a patient the medical liquid discharged from one end of the expandable container. 
This medical liquid meter comprises weight-measuring means, wherein the weight of the 
medical liquid feeding device is measured using the weight-measuring means so as to quantify a 
remaining amount of the medical liquid stored in the expandable container. 

According to the present invention, the medical liquid feeding device is measured using 
the weight-measuring means. Thus, a remaining amount of the medical liquid stored in the 
expandable container can be quantified reliably and accurately. 

In one preferred embodiment of the present invention, the weight-measuring means of the 
above medical liquid feeding device includes suspending means for suspending the medical 
liquid feeding device, wherein the weight of the medical liquid feeding device is measured 
under the condition that the medical liquid feeding device is suspended by the suspending 
means. 

According to this preferred embodiment, the weight-measuring means is provided with the 
suspending means for suspending the medical liquid feeding device, and the weight of the 
medical liquid feeding device is measured under the condition that the medical liquid feeding 
device is suspended by the dedicated suspending means. Thus, the weight of the medical 
liquid feeding device can be measured in the minimum level of simple structure without the 
need for a large-scale mechanism to suppress a production cost. 

In this case, the above suspending means is preferably adapted to disengageably suspend a 
hung member provided in the medical liquid feeding device, so as to suspend the medical liquid 
feeding device. 

According to this preferred embodiment, the suspending means is adapted to 
disengageably suspend the hung member provided in the medical liquid feeding device. This 
can prevent the weight-measuring means from hindering the handling of the medical liquid 
feeding device when the suspending means is disengaged from the medical liquid feeding 
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device. In addition, when it is necessary to quantify a remaining amount of the medical liquid 
stored in the expandable container, the suspending means allows the medical liquid feeding 
device to be quickly suspended relative to the weight-measuring means. 

Preferably, this medical liquid meter further includes a cord-shaped connection member 
adapted to maintain the connection between the medical liquid meter and the medical liquid 
feeding device therethrough. 

According to this preferred embodiment, the medical liquid meter and the medical liquid 
feeding device are connected to one another through the cord-shaped connection member. 
Thus, even when the suspending means is disengaged from the medical liquid feeding device, 
the weight-measuring means can be located adjacent to the medical liquid feeding device to 
stand ready to be used. This makes it possible to quickly start the quantification operation. 

In another preferred embodiment of the present invention, the above suspending means 
include a bag-shaped case for receiving the medical liquid feeding device therein, wherein the 
medical liquid feeding device is suspended by the suspending means under the condition that it 
is received in the case. 

According to this preferred embodiment, the medical liquid feeding device is suspended by 
the suspending means under the condition that it is received in the bag-shaped case. Thus, the 
weight of the medical liquid feeding device can be measured in a simplified structure without 
the need for a large-scale mechanism to suppress a production cost. 

Preferably, the above weight-measuring means includes a weight-measuring indicator, 
wherein the weight-measuring means is corrected such that the weight-measuring indicator 
indicates a zero point of a scale when no medical liquid is stored in the expandable container. 

According to this preferred embodiment, the weight-measuring means is corrected such 
that the weight-measuring indicator indicates the zero point of the scale when no medical liquid 
is stored in the expandable container. Thus, a remaining amount of the medical liquid stored in 
the expandable container can be uniquely quantified according to the weight-measuring 
indicator of the weight-measuring means without talcing account of the weight of the medical 
liquid feeding device in each case. 

Preferably, the weight-measuring means includes an elastic member adapted to support the 
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weight of the medical liquid feeding device, wherein the weight-measuring means serves as a 
weight gauge capable of measuring the weight of the medical liquid feeding device on the basis 
of the elongation and contraction of the elastic member. 

According to this preferred embodiment, the weight-measuring means is provided with the 
elastic member adapted to support the weight of the medical liquid feeding device, so as to serve 
as a weight gauge capable of measuring the weight of the medical liquid feeding device on the 
basis of the elongation and contraction of the elastic member. This makes it possible not only 
to perform the quantification operation reliably and accurately in a simplified structure but also 
to downsize the meter assembly so as to achieve a space-saving structure. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG 1 is a side view showing the structure of a medical liquid meter according to a first 
embodiment of the present invention. 

FIGS. 2A and 2B are explanatory diagrams showing the structure of a weight-measuring 
mechanism 1 of the medical liquid meter according to the first embodiment of the present 
invention, wherein FIG 2A is a side view thereof, and FIG. 2B is a sectional view thereof. 

FIG 3 is an explanatory diagram of the medical liquid meter according to the first 
embodiment of the present invention when it is used. 

FIG 4 is a side view showing the structure of a medical liquid meter according to a second 
embodiment of the present invention. 

FIGS. 5 A to 5C are sectional views showing modifications of the weight-measuring 
mechanism, wherein FIGS. 5A, 5B and 5C show first, second and third modifications, 
respectively. 

FIGS. 6A and 6B show a fourth modification of the weight-measuring mechanism, 
wherein FIG 6A is a side view thereof, and FIG 6B is a sectional view showing the inside 
thereof. 

FIG 7 shows a fifth modification of the weight-measuring mechanism. 
FIG 8 is a sectional view showing one example of the structure of a conventional medical 
liquid meter. 
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BEST MODE FOR CARRYING OUT THE INVENTION 
With reference to drawings, a preferred embodiment of the present invention will now be 
described in detail. FIG. 1 is a side view showing the structure of a medical liquid meter 10 
according to a first embodiment of the present invention. FIGS. 2A and 2B are explanatory 
diagrams showing the structure of a weight-measuring mechanism 1 of the medical liquid meter 
10 according to the first embodiment of the present invention. FIG. 2A is a side view of the 
weight-measuring mechanism 1, and FIG 2B is a sectional view of the weight-measuring 
mechanism 1 in FIG 2A. 

Referring to FIG 1, the illustrated medical liquid meter 10 according to a first embodiment 
of the present invention is intended to be used with a medical liquid feeding device 30 including 
an expandable container 31, an inlet port 32 for supplying a medical liquid into the expandable 
container 31 therethrough, and a feed duct 33 for feeding to a patient the medical liquid 
discharged from one end of the expandable container 31. In order to quantitatively determine a 
remaining amount of the medical liquid stored in the expandable container 31, reliably and 
accurately, the medical liquid meter 10 comprises a weight-measuring mechanism 1. The 
weight of the medical liquid feeding device 30 is measured using the weight-measuring 
mechanism 1 so as to quantify a remaining amount of the medical liquid stored in the 
expandable container 31. 

The weight-measuring mechanism 1 includes a suspending device 2 for suspending the 
medical liquid feeding device 30. The weight of the medical liquid feeding device 30 is 
measured under the condition that the medical liquid feeding device 30 is suspended by the 
suspending device 2. 

In the first embodiment, the suspending device 2 is composed of a metal circular-ring- 
shaped member, and designed to disengageably suspend a hook-shaped hung member 3 
provided in the medical liquid feeding device 30. Thus, the suspending device 2 can be 
disengaged from the medical liquid feeding device 30 to prevent the weight-measuring 
mechanism 1 from hindering the handling of the medical liquid feeding device 30. On the 
other hand, when it is necessary to quantify a remaining amount of the medical liquid, the 
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suspending device 2 allows the medical liquid feeding device 30 to be quickly suspended 
relative to the weight-measuring mechanism 1. 

Further, in order to allow the weight-measuring mechanism 1 to be located adjacent to the 
medical liquid feeding device 30 to stand ready to be used so as to quickly start the 
quantification operation, even when the suspending device 2 is disengaged from the medical 
liquid feeding device 30, the medical liquid meter 10 includes a cord-shaped connection 
member 4 adapted to maintain the connection between the medical liquid meter 10 and the 
medical liquid feeding device 30 therethrough. 

Referring to FIGS. 2 A and 2B, in order not only to perform the quantification operation 
reliably and accurately in a simplified structure but also to downsize the meter assembly in a 
space-saving structure, a weight gauge is employed as the weight-measuring mechanism 1. 
The weight gauge comprises a case 5, and an elastic member 6 housed in the case 5. The 
elastic member 6 is connected to the suspending device 2 through a rod member 7 so as to 
support the weight of the medical liquid feeding device 30. 

In this embodiment, a coil spring is employed as the elastic member 6. The coil spring is 
elongated in proportion to the weight of the medical liquid feeding device 30, and the weight of 
the medical liquid feeding device 30 is measured on the basis of the resulting elongation 
amount. 

In the weight-measuring mechanism 1 composed of the weight gauge, an elongation 
amount of the elastic member 6 is determined based on the relationship between an indicator 8 
and a scale 9 to quantify a remaining amount of the medical liquid stored in the expandable 
container 31. Further, in order to allow a remaining amount of the medical liquid stored in the 
expandable container 31 to be uniquely quantified according to a reading of the scale 9 of the 
weight-measuring mechanism 1 without taking account of the weight of the medical liquid 
feeding device 30 in each case, the weight-measuring mechanism 1 is corrected such that the 
indicator 8 indicates a zero point of the scale 9 when no medical liquid is stored in the 
expandable container 31. 

With reference to FIG. 3, an operation of the medical liquid meter 10 according to the first 
embodiment of the present invention will be described below. FIG. 3 is an explanatory 
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diagram of the medical liquid meter 10 according to the first embodiment of the present 
invention when it is used. 

Referring to FIG 3, in the illustrated medical liquid meter 10 according to the first 
embodiment of the present invention, the suspending device 2 of the weight-measuring 
mechanism 1 is used to disengageably suspend the hung member 3 of the medical liquid feeding 
device 30 in such a manner that the entire weight of the medical liquid feeding device 30 acts on 
the elastic member 6 (see FIG. 2) of the weight-measuring mechanism 1 so as to measure the 
weight of the medical liquid feeding device 30 according to the elongation of the elastic member 
6. 

This weight-measuring mechanism 1 is corrected such that the weight-measuring indicator 
8 indicates a zero point of the scale 9 when no medical liquid is stored in the expandable 
container 31. Thus, during the above operation, a remaining amount of the medical liquid 
stored in the expandable container 31 can be uniquely determined based on a reading of the 
scale 9 of the weight-measuring mechanism 1. 

As mentioned above, the medical liquid meter 10 according to the first embodiment of the 
present invention is designed to measure the weight of medical liquid feeding device 30 using 
the weight -measuring mechanism 1. Thus, a remaining amount of the medical liquid stored in 
the expandable container 31 can be quantified reliably and accurately. The weight-measuring 
mechanism 1 is further provided with the suspending device 2 for suspending the medical liquid 
feeding device 30, and the weight of the medical liquid feeding device 30 is measured under the 
condition that the medical liquid feeding device 30 is suspended by the dedicated suspending 
device 2. Thus, the weight of the medical liquid feeding device 30 can be measured in the 
minimum level of simple structure without the need for a large-scale mechanism to suppress a 
production cost. 

Further, the suspending device 2 is adapted to disengageably suspend the hung member 3 
provided in the medical liquid feeding device 30. This can prevent the weight-measuring 
mechanism 1 from hindering the handling of the medical liquid feeding device 30 when the 
suspending device 2 is disengaged from the medical liquid feeding device 30. On the other 
hand, when it is necessary to quantify a remaining amount of the medical liquid stored in the 
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expandable container 31, the suspending device 2 allows the medical liquid feeding device 30 to 
be quickly suspended relative to the weight-measuring mechanism 1. 

Furthermore, the medical liquid meter 10 and the medical liquid feeding device 30 are 
connected to one another through the cord-shaped connection member 4. Thus, even when the 
suspending device 2 is disengaged from the medical liquid feeding device 30, the 
weight-measuring mechanism can be located adjacent to the medical liquid feeding device 30 to 
stand ready to be used. This makes it possible to quickly start the quantification operation. 

In addition, the weight-measuring mechanism 1 is corrected such that the 
weight-measuring indicator 8 indicates the zero point of the scale 9 when no medical liquid is 
stored in the expandable container 31. Thus, a remaining amount of the medical liquid stored 
in the expandable container 31 can be uniquely quantified according to a reading of the scale of 
the weight-measuring mechanism 1 without taking account of the weight of the medical liquid 
feeding device 30 in each case. 

The weight-measuring mechanism 1 is provided with the elastic member 6 adapted to 
support the weight of the medical liquid feeding device 30, so as to serve as a weight gauge 
capable of measuring the weight of the medical liquid feeding device 30 on the basis of the 
elongation and contraction of the elastic member 6. This makes it possible not only to perform 
the quantification operation reliably and accurately in a simplified structure but also to downsize 
the meter assembly so as to achieve a space-saving structure. 

With reference to FIG 4, a medical liquid meter 20 according to a second embodiment of 
the present invention will be described in detail. FIG 4 is a side view showing the structure of 
the medical liquid meter 20 according to the second embodiment of the present invention. 

In the description about the second embodiment, a common component or element with 
that in the first embodiment is defined by the same reference numeral or code, and its duplicated 
description will be omitted. The following description will be made in detail only about 
different points from the first embodiment. 

Referring to FIG 4, in place of the aforementioned suspending device 2, the medical liquid 
meter 20 according to the second embodiment of the present invention comprises a suspending 
device 2 which includes a bag-shaped case 2a, a ring 2b and a hung cord 2c. The medical 
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liquid feeding device 30 is suspended by the suspending device 2 under the conditions that the 
medical liquid feeding device 30 is received in the bag-shaped case 2a, and the hung cord 2c is 
suspended by the ring 2b. 

As above, in the medical liquid meter 20 according to the second embodiment of the 
present invention, the medical liquid feeding device 30 is suspended by the suspending device 2 
under the condition that it is received in the bag-shaped case 2a. Thus, the weight of the 
medical liquid feeding device 30 can be measured in a simplified structure without the need for 
a large-scale mechanism to suppress a production cost. 

With reference to FIG 5A to FIG 7, various modifications of the weight-measuring 
mechanism 1 in the medical-liquid meter assemblies 10, 20 according to the embodiments of the 
present invention will be described. 

FIGS. 5 A to 5C are sectional views showing modifications of the weight-measuring 
mechanism 1, wherein FIGS. 5A, 5B and 5C show first, second and third modifications of the 
weight-measuring mechanism 1, respectively. FIGS. 6A and 6B show a fourth modification of 
the weight-measuring mechanism 1, wherein FIG 6 A is a side view thereof, and FIG. 6B is a 
sectional view thereof. FIG 7 shows a fifth modification of the weight-measuring 
mechanism 1. 

Referring to FIG 5A, in the illustrated first modification of the weight-measuring 
mechanism 1, a rubber member is employed as the elastic member 6. The rubber member is 
elongated in proportion to the weight of an object so as to measure the weight of the object on 
the basis of the resulting elongation amount of the rubber member. 

Referring to FIG 5B, in the illustrated second modification of the weight-measuring 
mechanism 1, a resin bellow or accordion-shaped structure is employed as the elastic member 6. 
The resin accordion-shaped structure is elongated in proportion to the weight of an object so as 
to measure the weight of the object on the basis of the resulting elongation amount of the resin 
accordion-shaped structure. 

Referring to FIG 5C, in the illustrated third modification of the weight-measuring 
mechanism 1, while a coil spring is employed as the elastic member 6, a cord member 11 is 
employed in place of the rod member 7, and a knot of the cord member is employed as a 
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marking member serving as the indicator 8. In this modification, the suspending device 2 may 
be constructed by forming a ring or loop using the cord member 11. 

Referring to FIGS. 6A and 6B, in the illustrated fourth modification of the 
weight-measuring mechanism 1, a coil spring surrounding a rod member 7 is employed as the 
elastic member 6. This coil spring is compressed or contracted in proportion to the weight of 
an object so as to measure the weight of the object on the basis of the resulting contraction 
amount of the coil spring. 

Referring to FIG. 7, as in the fifth modification of the weight-measuring mechanism 1, the 
value of the scale 9 may be arranged to become larger as a remaining amount of the medical 
liquid stored in the expandable container 31 is reduced, so as to indicate an amount of the 
medical liquid fed to a patient. 

The aforementioned embodiments are simply exemplified as preferred embodiments of the 
present invention, and the present invention is not limited to the aforementioned embodiments. 

For example, the aforementioned embodiments employ a coil spring as the elastic member 
6, and the coil spring is elongated or contracted in proportion to the weight of the medical liquid 
feeding device 30 so as to allow the weight of the medical liquid feeding device 30 to be 
measured based on the resulting elongation or contraction amount of the coil spring, the elastic 
member is not limited to such an illustrated configuration, but various modifications and 
changes may be made therein as long as the elastic member can be elongated or contracted in 
proportion to the weight of an object so as to allow the weight of the object to be measured. 

Further, while the suspending device 2 in the first embodiment is composed of a metal 
circular-ring-shaped member, the suspending device is not limited to the illustrated metal 
circular-ring-shaped member, but various modifications and changes may be made therein as 
long as the suspending device can disengageably suspend the medical liquid feeding device 30. 

Further, while the weight-measuring mechanism 1 in the aforementioned embodiments 
comprises the elastic member 6, the rod member 7, the indicator 8 and the scale 9, the 
weight-measuring mechanism is not limited to the illustrated configuration, but various 
modifications and changes may be made therein as long as the weight-measuring mechanism 
can quantify the weight of an object reliably and accurately in a simplified structure. 
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Further, the suspending device 2 in the medical liquid meter 20 according to the second 
embodiment of the present invention comprises the bag-shaped case 2a 3 the ring 2b and the hung 
cord 2c, wherein the medical liquid feeding device 30 is suspended by the suspending device 2 
under the conditions that the medical liquid feeding device 30 is received in the bag-shaped case 
2a, and the hung cord 2c is suspended by the ring 2b. However, as to the ring 2b and the hung 
cord 2c, the present invention is not limited to the illustrated structure, but various modifications 
and changes may be made therein. 

Further, it is not essential to correct the weight-measuring mechanism 1 in such a manner 
that the indicator 8 indicates the zero point of the scale when no medical liquid is stored in the 
expandable container 31, as in the aforementioned embodiment. For example, as in the fifth 
modification, the weight-measuring mechanism may be designed to indicate a larger value as a 
remaining amount of the medical liquid stored in the expandable container 31 is reduced, so as 
to indicate an amount of the medical liquid fed to a patient. 

It is to be understood that various other modifications and changed may be made without 
departing from the spirit and scope of the present invention as set forth in appended claims. 

INDUSTRIAL APPLICABILITY 

As mentioned above, the present invention provides a significant effect of being able to 
quantitatively determine a remaining amount of medical liquid quickly and accurately in a scene 
where the medical liquid is being fed to a patient, in a simplified and low-cost structure. 
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